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INTRODUCTION 
This report documents the use of two types of asphaltic concrete 
mixture designs. Both the control mixture and a Kraton rubber mixture 
were placed on sections of the Hazard Bypass, in Hazard, Kentucky. The 
location of the project is shown in Figure 1 .  
Kraton is manufactured by the Shell Corporation in Martinez, CA and 
Woodriver, IL. Kraton is composed of strenic block copolymers that are 
employed to modify the physical and rheological properties of the 
asphalt binder and the performance of the hot mix asphaltic concrete. 
These thermoplastic block copolymers are composed of glassy, polystyrene 
end blocks and rubbery, polybutadiene mid blocks. The polystyrene and 
polybutadiene blocks exist as two separate phases at typical pavement 
service temperatures. The resulting structure is a three-dimensional 
network of hard, spherical polystyrene domains in a rubbery matrix. 
These polystyrene domains act as physical cross links that impart 
strength to the system ( 1 ) . 
In the project , an AC-20 was treated with 6.0 percent of Kraton. An 
untreated AC-20 was used in the control section. 
The purpose of this study was to determine whether the asphalt 
additive would enhance performance of the materials and prolong pavement 
life. Specificat ions for polymerized asphalt cement are contained in 
Appendix A. 
CONSTRUCTION 
The test sections begin at the southern intersection of the Hazard 
Bypass and KY 1 5 .  The northbound driving and passing lanes of the 
southern intersection were paved with the Kraton mixture, beginning at 
Milepost 1 1 . 1 1 9  and continuing to Milepost 1 1 . 1 5 5 .  A surface course 
approximately 1 inch thick containing Kraton was placed in the driving 
lane from Milepost 1 1 . 1 5 5  to Milepost 12 . 6 1 3  at the crest of a vertical 
curve . The control mixture was placed in the pass ing lane . At Milepost 
12 . 6 1 3 ,  the Kraton mixture was discontinued and changed from the driving 
lane to the pass ing lane at Milepost 1 2 . 1 1 3  and continued to Milepost 
1 3 . 2 3 8 ,  at the beginning of the northern intersection of KY 15 and the 
Bypas s .  The control mixture also was changed from the passing lane at 
Milepost 12 . 1 1 3  to the driving lane at Milepost 12 . 61 3 . 
The control mixture was placed in the s outhbound driving lane from 
the northern intersection of KY 15 and the Bypass at Milepost 1 3 . 2 3 8  to 
the southern intersection at Milepost 1 1 . 1 1 9 .  The southbound pass ing 
lane was paved with the control mixture from Milepost 1 3 . 2 3 8  to Milepost 
1 1 . 4 60 .  The Kraton mixture was placed from Milepost 1 1 . 460 to the 
southern intersection at Milepost 1 1 . 1 1 9 .  
The l-inch surface course was placed August 1 7  and 1 8 ,  1 9 8 7 ,  by 
Mountain Interprises, Inc . The weather was partly cloudy with 
occasional light precipitation and an air temperature of 7 1 -75°F .  A 
Blaw-Knox (PF-120H) paver was used for placing the surface course and a 
Brandeis ( 5 8 -12A)  and Ferison rollers were used for breakdown and finish 
rolling . The temperature of the asphaltic concrete mixture in the truck 
at the plant was 3 1 5°F . Placement of the Kraton mixture was 
satisfactory except for a low mat temperature of approximately 200°F 
because the t rucks were delayed. Coal trucks were allowed to drive on 
the southern intersection that had a mat temperature of 1 90°F, resulting 
in approximately 1/4-inch rut s .  Laborers indicated that the Kraton 
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Kraton mixture was harder to rake than the untreated AC-20 mixture . 
The hot -mix plant was a Cederapids batch type located on KY 15 
approximately 1/4 mile from the project site . The plant had a 
production capacity of 3 0 0  tons per hour and an average operating 
temperature of 3 0 0°F . The temperature was increased to 3 1 5°F for the 
Kraton mixture . The plant had a maximum batch capacity of 6 tons and an 
average working capacity of 5 tons . Kraton was premixed with AC-2 0 at 
the Terry Materials Plant in Hamilton, Ohio . The material was shipped 
t o  Mountain Interprises ,  Hazard, KY and stored in a heated 
2 7 ,  0 0 0 -gallon storage tank . The AC-20 for the control section was 
supplied by Ashland Oil and the AC-20 for the Kraton section was 
supplied by Shell Oil of Cincinnati, OH . 
MIX DESIGN 
The Kraton mixture contained an AC-2 0 with 6 percent Kraton and 0.5 
percent liquid anti-stripping agent KLING BETA LVHM by weight . The 
control section contained an untreated AC-2 0 .  Both the control and the 
Kraton sections contained anti-st ripping agent . Aggregate gradations 
and mixture designs for the Kraton and the control sections are 
contained in Table 1 and Appendix B .  
VISUAL INSPECTION 
The Kraton and control sections were inspected in August, October, 
and November of 1 9 8 7  and April 1 9 8 8 ,  for rutting, shoving, wash 
boarding, ravelling, cracking, bleeding, and water damage . Visual 
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inspection data are contained in Appendix C .  
During a visual inspection on August 2 4 ,  1 9 8 7 ,  large depressions 
were noted in both the Kraton and the control test sections. Those 
1/2-inch depressions may have been due to improper adjustment of the 
paver during the paving operation ( Figure 2 ) . 
On October 9, 1 9 8 7 ,  rutting measurements were obtained at 1-foot 
intervals across both lanes . Those measurements indicated the mixture 
containing the Kraton was 60 percent more efficent in controlling 
rutting than the control mixture . 
On November 20, 1 9 8 7 ,  rutting measurements were obtained at 1/2 -foot 
intervals . Rutting measurements indicated the control section had 
rutted 4 6 . 8  percent more than the Kraton section between October 9 ,  
1 9 8 7 ,  and November 20, 1 9 8 7 .  
O n  April 2 7 ,  1 9 8 8 ,  rutting measurements were obtained a t  1-foot 
intervals . Rutting measurements indicated that the Kraton sections had 
rutted 13 percent more than the control section since November 20, 1 9 8 7 . 
Since installation, the control sections have rutted 2 .  4 percent more 
than the Kraton sections (Figure 3 and Table 2 )  . 
visual inspection of the field cores obtained in early April, 1 9 8 8  
indicate the rutting in the new surface i s  occcuring above failures that 
existed in the old surface course and the preexisting base courses 
(Figures 4 and 5 ) . 
REPEATED LOAD TESTS 
Repeated load tests were performed on four different laboratory 
mixtures . Lab Mix No . 1 contained Kraton, anti-stripping agent , and 4.5 
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percent asphalt . Lab Mix No . 2 contained Kraton, anti-stripping agent , 
and 4.7 percent a sphalt . Lab Mix No . 3 contained Kraton and 4 . 7  percent 
asphalt . Lab Mix No . 4 contained anti-st ripping agent and 4.5 percent 
asphalt . 
The average resilient modulus for Lab Mix No . 2 was ll percent 
greater than for Lab Mix No . 1 ,  17 percent greater than the modulus 
value for Lab Mix No . 3 ,  and 25 percent greater than the modulus value 
for Lab Mix No . 4 .  Repeated load test results are contained in Table 3 .  
The potential for rutting in Lab Mix No . 2 was 12 . 3  percent less 
than Lab Mix No . l, 52 percent less than Lab Mix No . 3, and 4 3  percent 
less than Lab Mix No . 4 .  
Repeated load tests were performed on field cores obtained in early 
April ,  1 9 8 8 . The data were widely scattered which was due t o  the small 
size of the test specimens and the variations in thickness of the 
surface coarse . The average resilient modulus for the control sections 
was 24 percent higher than that of the Kraton sections . The potential 
for rutting in the control sections was 2 . 7  percent less than that for 
the Kraton sections (Table 4 through 6 )  . 
SKID RESISTANCE 
Skid tests performed on August 2 5 ,  1 9 8 7  indicated the control 
section had an average skid number of 36 and the Kraton section had an 
average skid number of 3 4 .  A low skid number of 2 9  was recorded for the 
inside northbound lane of the Kraton section . That value may have been 
due t o  the tack coat being tracked onto the newly placed surface . 
Addit ional testing should be performed t o  verify these result s .  Skid 
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test data are contained in Appendix D .  
CONCLUSION 
Results of the repeated-load tests on the laboratory mixtures 
indicate that Lab Mix No . 2 (AC-2 0 ,  6 percent Kraton, anti-st ripping 
agent, 4 . 7  percent asphalt) had a higher modulus and a lower potential 
for rutting than Lab Mix Nos . 1 ,  3 ,  and 4 .  
Test data also indicate that Lab Mix No . 3 (AC-20, Kraton, 4 .  7 
percent asphalt) had a higher potential for rutting than Lab Mix No . 4 
(AC-2 0 ,  anti-stripping agent , 4 . 5  percent asphalt) 
Results of the repeated-load tests on the field cores indicate the 
control sections had higher modulus than the Kraton sections . 
Rutting measurements field indicate the Kraton mixture retarded 
rutting longer than the untreated AC-20 mixture . 
The Kraton mixture was placed on the Hazard Bypass in the areas that 
recieve the major amount of coal truck traffic, and average deflection 
data indicate the Kraton section has rutted 2 .  4 percent less than the 
control sections . 
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SPECIFICATION FOR POLMERIZED ASPHALT CEMENT 
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�ENTDCIY TRANSPORTATION CABINET 
DEPARTMENT OF RIGRVAYS 
SPECIFICATION FOR POLYMERIZED ASPHALT CEMENT 
'l'h:l.a apecificatiou ia ir&tended for uae :l.u paveaent aitvatioua :lD'V'ol�inl baavy 
load1, interaectiona or in aixes requirina a atrous re�il:l.ant cea.ntina aaterial. 
The producta furniahed to •••t tbia apeeificatioa ahall not require any additional 
conatruct:lcm equipment other than 1lonully Tequired ill aaphalt paviDa operatioua. 
No blending, reactiDs, or apecial atoraae tanka will be required for proper uaa of 
the polymerized asphalt cement. It ia expected that aiz design temperatura• aay be 











SPECIFICATION TESTS AID LIMITS 
Viacoaity, 60°C (140°1) 
Poiaea 
Vbcoaity, 135oC (275°1) 
Penetration, 25°C (77°1) 
lOOa, 5 oec. IWI. 
Flaah PoiDt, CDC, C0(1°) 
llinimum 
Solubility in Tricbloroetby-
lane % aiJl1mum 
Toos on Residue froa thin-fila .,.. 
163 C (325 F) 
Viocoairy, 60°C (140°F) 
poiaea, us. 
Ductility@ 25°C (77°F), 
5 em per. a:!Dute, •1niaum 
Ductility f 4°C (39°P), 
5ca/a1D. "1nf•nm 




locovery Z of 10 ca (or laoo) 
btenaiou, wfpf•m 












































Supplier• of the AC-10S or AC-205 �rodueta .. , be required to perfora and certify 
conformance to the above teat requirement• prior to ahipaent of the .. teri&l. 
Pield Somplin& of the product• auot be dono prior to additi011 of cti-otrippiq 
additiTiea or other .tx enhancing products. Inforaational a.-plin& ahould be done 
to aaaura that additiviea do not inhibit the perforaauce of the Polyaeri&ad £Mphalt 
c .. enta. 
*Tbia teat 11 an aztenaion of the routine ductility teat. The apectaen ia extended 
to the breaking point or 10 a. If the apeciaeu reac:bea 10 ca. :l.t :l.a evt in the 
�ddle by a pair of aheara. After 1 hour the aevered diatreaaad anda are returned 
to contact and the ductilometer reading ia read aaain. The &ample .uat raca.er at 
loaot 50% for an AC-lOS and 40% for an AC-205 of tbo aztei>aion diotcco wben 




TABLE 1 .  AGGREGATE GRADAT ION 
================================= 
Sieve Size Percent Pass ing 
1/2" 100 . 0  
3/8" 9 1 . 0  
No . 4  4 8 . 0  
No.8 3 5 . 0  
No . 1 6 25 . 0  
No . 30 1 9.0 
No . 50 12 . 0  
No . 200 3 . 5  
1 2 
APPENDIX B 
JOB MIX INFORMATION SHEETS 
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10/ 9/87 
1 1 /20/87 
1 1 . 4  (Kraton 
0 0 
0 0 









0 . 063 
. 01 6  . 09 4  
+ . 0 1 6  + . 031 
Driving Lane) 
0 . 063 
0 . 0 6 3  
Driving Lane) 
0 . 063 
0 • 063 
5 
. 0 9 4  
. 0 9 4  
. 125 
. 09 4  
6 
. 0 9 4  
. 0 9 4  
. 15 6  
. 125 
- . 031 - . 03 1  
. 1 5 6  
. 15 6  
. 1 5 6  
. 1 8 8  
7 
. 125 
. 1 5 6  
8 
. 125 
. 0 9 4  
+ . 03 1  - . 03 1  
. 1 5 6  
. 1 5 6  
. 1 8 8  
. 21 9  
. 094 
. 0 9 4  
. 09 4  
. 125 
9 
. 0 3 1  
. 03 1  




. 01 6  
+ . 032 + . 031 + . 031 + . 062 + . 01 6  




1 1 . 9  (Kraton Driving Lane) 
0 0 0 . 01 6  
0 0 0 . 0 1 6  
. 03 1  
. 03 1  









0 . 0 3 1  
+ . ()31 
. 09 4  
. 0 9 4  
Tot a l :  + .  015 




12 . 9  (Control Driving Lane) 
0 0 . 01 6  . 09 4  . 125 
0 0 . 031 . 125 . 125 
+ . 0 1 5  + . 031 




1 3 . 0  (Control Driving Lane) 
. 0 1 6  . 0 63 . 15 6  . 250 . 250 
. 0 3 1  . 0 6 3  . 125 . 250 . 2 1 9  
. 0 6 3  
. 0 6 3  
. 0 9 4  
. 09 4  
. 125 
. 15 6  
+ . 031 
. 1 8 8  
. 21 9  
+ . 015 - . 031 - . 0 3 1  + . 031 
65 
. 0 9 4  
. 0 6 3  
- . 03 1  
. 0 6 3  
. 0 63 
. 0 9 4  
. 0 9 4  
. 125 
. 125 
. 0 9 4  
. 0 9 4  
. 0 9 4  
. 0 9 4  
. 0 1 6  
. 063 
+ . 047 
. 125 
. 125 
. 0 1 6  
0 
- . 0 1 6  
. 01 6  
0 
- . 0 1 6  
0 
0 
. 0 1 6  
0 







. 01 6  
. 0 1 6  




1 3 . 1  (Control Driving Lane) 
0 . 0 1 6  . 0 31 . 1 5 6  .156 
0 0 . 031 . 1 8 8  . 1 5 6  
Total : + .  0 4 8 0  
Average : . 0 4 7 0  
- . 0 1 6  + . 032 
66 
. 0 3 1  
. 0 63 
. 0 1 6  
. 0 3 1  
+ . 032 + . 0 1 5  
• 0 3 1  
. 0 31 
0 
0 
. 0 31 
. 0 1 6  
- . 0 15 
TABLE 2 CONTINUED, 
�======================================================================= 





1 1 . 2  (Kraton 
0 0 
. 01 6  0 
+ .  016 









. 0 1 6  . 09 4  
. 0 1 6  . 09 4  
Driving Lane) 
0 . 063 
. 01 6  . 03 1  
5 
. 0 9 4  
. 0 9 4  
. 0 9 4  
. 125 
+ . 0 1 6  - . 032 + . 031 




1 1 . 6  (Kraton Driving Lane) 
0 0 0 . 0 6 3  
0 0 . 031 . 0 9 4  
. 1 5 6  
. 125 
6 
. 0 9 4  
. 0 9 4  
. 125 
. 125 
. 1 8 8  
. 1 5 6  
7 
. 15 6  
. 125 
8 
. 0 9 4  
. 15 6  
- . 031 + . 062 
. 1 5 6  
. 15 6  
. 21 9  
. 250 
. 0 9 4  
. 125 
+ . 031 
. 125 





. 1 8 8  
10 
. 0 1 6  
. 0 6 3  
+ . 031 + . 031 - . 031 - . 032 + . 03 1  + . 0 9 4  + . 063 + . 047 




1 1 . 9  (Kraton 






1 2 . 1  (Kraton 
0 0 
. 01 6  0 
+ . 01 6  
Total :  + . 172 
Average : . 1 37 
Driving Lane ) 
0 . 0 1 6  
. 01 6  . 031 
+ . 016 + . 015 
Driving Lane) 
0 . 031 
0 . 031 
. 031 
. 031 
. 0 9 4  
. 09 4  
. 063 
. 0 6 3  
. 0 9 4  
. 0 9 4  
. 0 6 3  
. 125 
. 0 9 4  
. 1 5 6  
0 
. 031 
+ . 062 + . 062 + . 031 
. 063 
. 0 9 4  
. 0 9 4  
. 1 5 6  
0 
. 0 6 3  









1 2 . 9 (Cont rol Driving Lane) 
0 0 . 031 . 125 . 125 
0 0 . 0 3 1  . 125 . 125 
Total : - . 001 
. 1 5 6  
. 1 5 6  
. 0 9 4  
. 125 
. 0 6 3  
.031 









1 3 . 0  (Control Driving Lane) 
. 0 3 1  . 0 6 3  . 125 . 250 . 21 9  
. 0 6 3  . 09 4  . 1 5 6  . 28 1  . 2 1 9  
. 21 9  
. 21 9  
. 125 
. 15 6  
. 125 
. 1 5 6  
0 
. 0 1 6  
. 01 6  
. 031 
-- - - - - -- - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -- - - - - -- - -- - - - - - - - - - - - - -
+ . 032+ . 031 + . 031 + . 031 + . 031 + . 031 + . 0 1 6  + . 015 
67 
Total : + . 2 1 8  
Milepost 
11/20/87 
4/27/ 8 8  
1 3 . 1  (Control Driving Lane ) 
0 0 . 03 1  . 1 8 8  . 1 56 
0 0 . 0 3 1  . 2 19 . 1 8 8  
. 0 6 3 
. 0 9 4  
. 0 3 1  
. 0 63 
. 0 3 1  
. 0 6 3 
+ . 0 30 + . 032 + . 0 3 1  + . 032 . 032 
Total : + . 1 4 1  




. 0 1 6  
0 
- . 0 1 6  
TABLE 2 CONTINUED, 
======================================================================== 




1 2 3 4 
1 1 . 2  (Kraton Driving Lane) 
0 0 0 . 0 63 
. 0 1 6  0 . 0 1 6  . 0 9 4  
+ . 0 1 6  
Total : + . 0 9 4  




1 1 . 4  (Kraton 
0 0 
0 0 








0 . 0 6 3  
. 0 1 6  . 0 31 
+ . 0 1 6  - . 032 
Driving Lane) 
0 . 0 63 
. 0 3 1  . 0 94 
5 
. 0 9 4  
. 0 9 4  
. 125 
. 125 
. 15 6  
. 125 
+ . 0 3 1  + . 0 3 1  - . 0 31 




1 1 . 9  (Kraton 
0 0 
0 0 




12 . 1  (Kraton 
0 0 
. 0 1 6  0 
+ . 0 1 6  
Total : + . 1 8 7  
Average : . 1 62 
Driving Lane ) 
0 . 0 1 6  
. 0 1 6  . 0 31 
+ . 0 1 6  + . 0 1 5  
Driving Lane) 
0 0 
0 . 03 1  
+ . 0 3 1  
12 . 9  (Control Driving Lane) 
. 0 31 
. 03 1  
. 0 9 4  




0 0 . 0 1 6  . 0 94 . 125 
0 0 . 0 3 1  . 125 . 125 
+ . 0 1 5  + . 0 3 1  




1 3 . 0  (Control Driving Lane) 
. 0 1 6  . 0 63 . 15 6  . 25 0  . 25 0  
. 0 63 . 0 9 4  . 1 5 6  . 28 1  . 21 9  
6 
. 0 9 4  
. 0 94 
. 15 6  
. 125 
- . 0 3 1  
. 1 5 6  
. 1 5 6  
. 0 63 
. 0 63 
. 0 9 4  
. 0 9 4  
. 125 
. 15 6  
+ . 0 3 1  
. 1 8 8  




. 1 56 
. 15 6  




. 1 5 6  
+ . 0 3 1  
. 0 9 4  
. 125 
+ . 0 3 1  
. 0 9 4  
. 21 9  
9 
. 0 3 1  
. 0 3 1  
. 0 63 
. 1 8 8  
1 0  
0 
. 0 63 
+ . 0 6 2  + . 125 + . 125 + . 0 63 
. 0 9 4  
. 125 
. 0 94 
. 15 6  
. 0 1 6  
. 0 3 1  
+ . 0 3 1  + . 0 62 + . 0 1 5  
. 0 63 
. 0 9 4  
. 0 9 4  
. 15 6  
. 0 1 6  
. 0 63 
+ . 0 3 1  + . 0 62 + . 0 4 7  
. 0 94 
. 125 
. 0 1 6  
. 0 31 
. 0 3 1  + . 0 1 5  
. 125 
. 15 6  
. 125 
. 15 6  
0 
0 
. 0 1 6  







. 0 1 6  
. 0 3 1  
+ . 0 4 7+ . 0 3 1  + . 0 3 1  - . 0 3 1  + . 0 3 1  + . 031 + . 0 3 1  + . 0 1 5  
69 
Total : + . 1 8 6  
Milepost 
1 0/9/87 
4/2 7 / 8 8  
1 3 . 1  (Control Driving Lane) 
0 . 0 1 6  . 0 31 . 1 5 6  . 15 6  
0 0 . 0 31 . 2 1 9  . 1 8 8  
. 0 31 
. 0 9 4  
. 0 1 6  
. 0 63 
. 03 1  
. 0 63 
- . 0 1 6  + . 0 63 + . 032 + . 0 63 + . 0 4 7  . 032 
Total : + . 1 9 0  




. 0 31 
0 
- . 0 31 
l) B D .U 
D 
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TABLE 3 .  REPEATED LOAD TEST RESULTS 
�==================================================-==================== 
LABORATORY TEST MIXTURE 
(Lab Mix No . 1 )  
AC-2 0 ,  Kraton, Anti-Stripping Agent , 
4 . 5 % Asphalt 
Average 
Standard Deviation = 1 . 2 1E-0 3  
(Lab Mix No . 2 )  
AC-2 0 ,  Kraton, Anti-Stripping Agent, 
4 .  7% Asphalt 
Average 
Standard Deviation = 6 . 0E - 0 4  
(Lab Mix No . 3 )  
AC-2 0 ,  Kraton, 4 . 7  Percent Asphalt 
Average 
Standard Deviation = 7 . 8E-04 
(Lab Mix No . 4 )  
AC-2 0 ,  Anti-Stripping Agen t ,  
4 . 5  Percent Asphalt 
Average 
























MODULUS RUTTING POTENTIAL 
(ps i )  (Strain at 4 0 0  
1 2 8 , 8 6 9  
1 3 3 , 8 2 9  
1 1 3 , 7 4 2  
1 2 6 , 0 9 0  
1 1 8 '  6 4 3  
1 2 4 , 2 3 5  
1 0 3 , 0 8 5  
1 3 0 , 0 6 6  
1 9 6 , 5 7 1  
12 9 , 4 2 1  
1 3 8 , 5 1 8  
1 3 9 , 5 9 2  
1 0 9 , 8 1 8  
12 3 , 8 95 
1 1 2 , 353 
1 1 6 , 0 1 1  
1 1 5 , 5 1 9  
1 0 4 , 8 8 7  
9 0 , 6 5 8  
1 0 4 , 575 
1 1 6 , 8 7 2  
1 0 7 , 1 7 7  
1 0 4 , 8 3 4  
Cycle s )  
2 . 4 6 4 , 0 6 6E-03 
5 . 0 3 0 , 8 0 1E-03 
5 . 32 8 , 542E-03 
5 . 5 4 4 , 1 4 8E-03 
5 . 8 0 0 , 822E-03 
4 . 833 , 6 7 6E-03 
4 .  4 6 6 ,  1 1 9E-03 
3 . 8 5 0 , 1 0 3E-03 
3 . 2 8 5 , 421E-03 
4 . 77 4 , 127E-03 
4 . 82 5 , 4 62E-03 
4 . 2 4 0 , 2 4 6E�03 
8 . 42 9 , 1 5 8E-03 
1 . 0 1 6 , 427E-02 
8 . 57 2 ,  8 95E-03 
8 . 1 62 ,  2 1 8E-03 
8 . 832 , 1 3 5E-03 
3 . 5 1 1 , 2 94E-03 
9 . 7 0 2 , 2 5 8E-03 
9 . 0 6 5 , 7 0 8E-03 
5 . 6 9 8 , 152E-03 
9 . 2 5 0 , 5 13E-03 
7 . 4 4 5 , 5 8 5E-03 












(ps i )  
1 3 9 , 6 0 5 . 8  
3 7 6 , 573 . 3  
1 0 2 , 8 0 6 . 7  
2 3 0 , 5 0 9 . 5  
42 0 , 0 1 8 . 9  
1 7 3 , 537 . 7  
RUTTING POTENTIAL 
(Strain at 4 0 0  Cycle s )  
. 0 4 7 8 1 0 6 2  
. 0 0 4 3 3 0 0 7 8  
. 0 0 97 7 4 7 5 8  
. 0 3 1 3 4 2 5 6  
. 0 1 4 4 9 9 9 5  
. 0 1 43 8 5 8 4  
TABLE 5 .  SUMMARY OF STATISTICAL (T-test) ANALYS I S  ON RUTTING 




*P-VALUE FOR KRATON 
VS . CONTROL 
. 9724 
. 9715 
AVERAGE RUTT ING 
POTENTIAL 
. 02 0 63 8 4 9  
. 02 0 0 7 6 1 2  
TABLE 6 .  SUMMARY OF STATISTICAL (T-test) ANALYS IS ON 





*P-VALUE FOR KRATON 
VS . CONTROL 
. 5 8 0 6  
. 57 9 8  
AVERAGE RESILIENT 
MODULUS 
2 0 6 , 32 8 . 6  
2 7 4 , 6 8 8 . 7  
*We used a significant level of 0 . 0 5 to decide if the appropriate 
T-test which assume e.gual variance or not . 
7 4  
APPENDIX D 
SKID TEST DATA 
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